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Mixed-phase clouds observed at the Barrow site on 10 October 2004 by 
combining MMCR, MPL, MWR, and radiosonde data. Cloud top 

temperature ~ -13.3 °C.   - Wang and Zhao, 2007 

A Mixed-phase Cloud Retrieval Example 



WCL+WCR for stratiform water cloud with 
drizzle (based on VOCALS) 
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Liquid water fraction (LWF) as function of 
temperature and possible dust impacts 

dust layer 

An example of dust influence on MPS (29 
March 2008) 

LWF = f (temp,?) 
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Influence of CCN concentration on the 
liquid-ice mass partition 

0510152025extinction coefficient [1/106m]0100200300400CCN Conc. [1/cm3]winter  y=9.2x+53spring  y=10.3x+74summer  y=12.5x+122fall  y=8.1x+28

      020406080100LWP [g/m2]SpringOther      0102030IWP [g/m2]0100200300400CCN [1/cm3]0.60.81.0LWF

Based on 2007-2008 

JanMarMayJulSepNov10-710-610-510-4Weekly Extinction Coefficient [m-1]199920002001200220032004

 LWP decreases trend with the increase of CCN 
 IWP increases trend with the increase of CCN 

 LWF decreases with the increase of CCN 
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Cloud longwave radiative forcing at surface 
and the impact of IWP 
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~8 W m-2  

~9 W m-2  


